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FERENC PETÁK

RESEARCH AREA

The cardiopulmonary research laboratory performs 
scienti� c activities in various � elds of cardiopulmonary 
physiology and pathophysiology by using translational 
animal models of lung diseases and performing 
assessments in clinical environment. A research area 
is focusing on the involvement of the pulmonary 
hemodynamics and lung vasculature in various respiratory 
diseases. We clarify the mechanisms responsible for the 
lung function deteriorations with a particular focus on the 
cardiopulmonary interactions. Further research focuses 
on the characterization of the pulmonary consequences 
of general anesthesia in various animal models and in 
clinical environment. Improvement of patient monitoring 
is essential for the optimization of patient management 
in anesthesia and intensive care settings. Analyses of the 
expired gases has great importance in respiratory patient 
monitoring. Thus we analyze the within-breath dynamics 
of CO2 exhalation by using capnography to gain insights 
into the ventilation-perfusion matching. Further research 
focuses on the pulmonary manifestations of type-2 diabetes 
mellitus (T2DM) that presents major public health concerns. 
We characterize the changes in airway function and clarify 
the deteriorations in the viscoelastic properties of the 
pulmonary parenchyma, which may be a consequence 
of lung volume loss, interstitial edema, proliferation, and 
the e� ect of advanced glycation endproducts and their 
interaction with receptors. 

TECHNIQUES AVAILABLE IN THE LAB 

Measurement methodologies for the assessment 
of lung mechanics in animal models and in clinical 
environment involving spontaneously breathing subjects 
and anaesthetized mechanically ventilated patients. • 
Techniques for circulatory and respiratory monitoring. 
• Models of airway hyperresponsiveness. • Inhalation of 
airborne nanoparticles: exposition and measurement 
methods. • Analyses of expired gases, evaluation of the 
dynamics of expired CO2 concentration with capnography, 
oxygraphy. • Assessment of pulmonary consequences of 

diabetes mellitus in animal models and patients. • Near 
infrared spectroscopy for the assessment of cerebral 
tissue oxygen saturation. • Assessment of perioperative 
hemostasis.
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